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(57) Abstract: 

PURPOSE: A liquid crystal display is provided which 
has high light utilization efficiency, small lag and 
high response speed. CONSTITUTION: A liquid 
crystal display includes a common electrode(3), a 
plurality of pixels constructed in a manner that pixel 
electrodes(4) and semiconductor switches(7) are 
arranged, scan signal lines(6), image signal lines(5) 
outputting signals to the pixel electrodes, an array 
substrate on which the pixels, scan signal lines and 
image signal lines are arranged, an opposite 
substrate opposing the array substrate, and a liquid 
crystal layer sealed between the array substrate and the opposite substrate. At least one of a pair of 
electrodes constructed of a common electrode and pixel electrode or at least one of the electrodes has a 
shape different from that of other pair or electrode. 
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E 6 ° e tgsi a Qm uA\m°\ aiaHAisflsi oiaiopie°i s¥M u&wte aaEoiu. 

£ 7ate S ttS2I £ OS flA|0||2| aj35AI§x|2| (HBII0PIS21 fi¥8 U&LHte HBEOIH, E 7b 
te £PI Sx|2| fi¥I U&LHte SBSEOIB. 

£ 8ate S ttS£| E OS AIMI2J °>!§SAISx|2| 0I2II0PIB2] fi¥« U&LHte SSEOIIQ, E 8b 
te £PI S«2| 2¥§ U&LHte SBSEOIB. 

E 9ate ft g*S2| £ BE 4IAI0H21 5H§SAISx|£| CHBII0PIB2I fi¥M UUUte BHEOIIH. £ 9b 
te 6PI S«2| fi¥S UEH-Hte SBHEOIB. 

£ 10ate te ttesi E BE ^A|0j|°l aijgHAIS3t|2| OIBIIOPIB2I fi¥« U&LHte BHEOim. E 
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15b &m 

16b, 16g, 16r ¥S£a§ 
17b, 17g, 17r ¥Sa^S 

mssi mum 



Btsoi ^mi= 31* s j sow sehji^ 
e iss 2h§saisxioii as soici-. 
aiasAisasi HAi&&is oi§i°i 2##s uvoiaa. 

smfe s2H¥a Ams ji 2fe er^toi sichai , sfiiEiEUiDm sah^coisk tnhoiei- sq)£s 

CHSEIfe dh21 £01, AHS DIE 3IB&0II 2R £££ B#2| ¥ga^e CH&8101 HHxISUl, gf 
AfOIOII agfM £!31o1HMM| gf»£| A10IOII «aS SISS S^AISIfe ifflOIO. 

ste oi a oil aagfe bwss/h ^?ioii sssfe 331121 uiasaoy 3i°i bs°s «■ 

fc &A|( In-Plane Switching 0|§|, IPS10IE1 &C|)0| 0112101 1 63-219072 SS(USP 

4.345.249S), W091/10936S 3£ *3HB XII 6-160878S SMOll SIWBOI SICK 

IPSSBI a 4:21 gJOIIS E 20a0|| UEItHCK 

(MenopiB(ia)s n #hoii a^a^(4) a ssa^om sfech tftm oi^oia 

BEx||4.?lxi4tXK7)fer ^AI<Msa(6)HS¥E|S| asOII °l SH g#a£a(5)jl|- §14:3^(4)21 

s-2H(on-off)jiio)ffa. 3»oieaa^(ii)s ssa^o) §j a&asa(5)j»2i axiea. a 
aaa^(i2)s tfts oi^oia BhEa^fl«^»(7)« Msem. cHaiopiada) » aittfi&(ib)2i ai 

0|£| SB¥0||fe 5!|§S(2)0| SSEI01 21Q. &1E*||4:?lx|4:XK7)3| £IH »^?a^(4)3» S*a 

^(3)°l MOIOH a&JOl EPISQ. 013011 2|SH AHS. 2JSSte 114^^(4)31 S^a^(3)2| AhOI CHI 2311 

j[ mmm ^se(2)2i ^soi ssfsa. 

oi °i§ie TNS3I dimsioi dh^ ye aiorm *sai- 4= sick 

heiu, ipssa oisisi sa ens* sfeo. 

ipsaoiiAHfe ye aioroi umm 4 an, tmoiiAi aioishhoii £|§h *ie3| mmmQJi §fe §«. 

is ohss^si §h^gfsto| 2t£^«E| S DUTJII MOIH, B^gf9°S¥El SMI SBlCKn 

sfiHoi S3 gp|. o^q. 012& 5H§2| ^iMoigf^oii ?ieie sioiem, mm sts &ehsaiai(3& 

M^SHOIIAIfe a&&!31A|)0|| SHS Site 3^31 SDK 

ipsaoiife a&oi soilpi mqh site as shise sick 012a s#a^2i aioioii m 

gate a 311 21 ^531 hichsoiem ewg^oii 21ouh oiete^oi aaspi nHsoiyn 0i3iaa. 

aEtt iPsaoiiAife aAig-xiHi ¥3is-aa-^a(oisK T-v^<yoiEi eajoi #ai°i tn9°i naoii ma- 
01 e^«»3. 33111 in aioimfe 201 a&sm. 

ch^oi aaiaigHAisxioii sicn/dfe #°i oismeoi ^ai) sfe sias aa. s 

0)1 » ^ Efe ss| isjiEli AfSSfe fflaiHAPf 31feoHaCK E 19011 EAItt 301, 

2| ^IDmOIIAH lEIttEISI ¥B«0| QE.Q, Eff #S2| E1SSS3I- afflSWI S2H5 01 & h EH Oil AH 2| 

ii4:0ii s^a&s ej3isioi sAioi-a ^ ?iE3i- 121-31 o-s^i eioi vxh^oi saih 4= aa. n 
HHS011 #eh 2| ahqicioii ei3isfe aa§ Msmxieh ej3iaae 3chs sioi hei°i 31 ^011 

AH°| ¥31SS iixlolE^ 1EIB MJ\W\H a SMS Oil °IS1S #2| 2^E« SICHs} 01¥S ^° 

s. %w ^231 s!ci. mm, a a hi ¥n»2i ^311011 °i§ia, oie ag°i ^aiMM wji » H23h a 

CK s S |, glAIS °MgSAISx|°| 3^, #01 2E SBISIEI* SaCPI lIH^Oli ™E|2| ah^E » ^21M 

21 ass 6f&»i oi as 2012m. 

st soi oimjwsi^ ji£*i mm 
s tag oi5i2i sail sHSsm, soissoi fen, a^oi ^2, aioroi as. a^s&2i uis 

SAISxIS J||38fb 31 ^^25 

s arssi aijgaAisxife ^421 sea^, ^421 n^a^ a ejEaii^fixi^xpi- uiixia ^4=21 si 
^£1 ^Aiasaa n^a^oii iin s^sife s^asan, ^421 h, ^Aiasa s s^as 
aoi'aaoii bHxia ofEnopiea, oHaiopiaa ch»«km anxia msf3iB2i, oieiiopie u m&3ia 
011 tui(«js)s aisti ^dimu, 1E21 ssa^a 9ia^°s a^^si 5<oie cm e 
b a^2i sjoiE mufe 2|2i a^fe 1 - Efe aquifer a^-oi asa. 

^ gfaoiiAife ssa^m si^a^oi sa3ia#oii §bsioi aim siaoi uoxia ips§2| ^saAisxi 
011 sioiAH, qe a^siii- s#oi Dig a^# sfe we a^3i i#oi as a^# asea. 

s ttss san^goii aim i#oi as a^ e^ a^#oi gisib a^ e^ a^«fsi =? 
a 01 aim die ei£3i axHsfe a^2i aemo. 
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s wsoti sioia) a^a ass a^a * a ¥MS sssa. oiiacH * at ¥ia ssaaa n 
safe as si^a^g Aisea. set as ssa^a * £fe ¥ia as ssaae Af§sfe § 
o U ae g-^a^a * s=fe ¥ia as »±a^» Aigsife 3¥E s»ea. 

a Htaoii 2ACH/H a^»2i a#s a^»« ¥£§ife a a^ ak>i°i a^a sae*a. 

ga s^lhoi =oiu ¥» Ais as sea^ as ti^a^s ssai^i Aisas a a^ aioichi s 

a=2i gaSs sfoi cn§2i asiss« a^ft 4= sin. asa tai aiasns 301 akoH 

aa. 

ggj a^LHoii as a^a asf#2i tsoi as ¥?i« ^xiaei, ahs a #01 as m 

¥21 saissa isaa. aaAH a^goiife aissaa ytfoi ahs as ^¥a s^oi isaa. 

OlfiSI S3 MOIOIIAH AIS ^01 tiiHSV\ DISOII HA|£X|2| AIORS feMI 8fe 201 J\&®Q. m 

m s&ssi s^s ?Hs afe aw a^afe a^sa uhxish= 201 aa sa^oia. aj^° 
s'aTbrwg 3si3ii« ssshs as a^°i ^ afe §sa=*a a^a^aa a^a oiaiopiea am 
31 sag zf^a ssspii aw §fe 201 a^aa. set, chspibsoii as a^a ^xioR= at 
#§aa. Bn^epiife oi ahm ^xis a^°i a?i« sea^a aaa sssw sa. 

a =2i=oi as a^»2i sxHfe h*oi 2^§iSE asAiaa. oiss a^oi as a=*#oii at 
§ li= g|a S ^ aa m*y& semfe a^oi §31 a^soii assfe aissaoii ¥§aa @a. a 
a asoi gfaisfe 2s swwfe as a^sw aa. onaoi ¥?ioii ^fe rniaa a?ia saa g> 
^oHfe Ma ^oi ys a^a enxia°sM) s* a^ ai-oioh assife asiss°i asa a 
soil asa aa. 

ms aaa as sfe aasa gsoii aoia safe m&m agafe ^ass/Hfe sai^ aaoii mn 
a aa?sa 5>fe a^e Aisoife aoi ssaa. a=*#oii gpife asissa ass aasa as 
on 2isea aaAH. aasa a^oi aasm eH§s°i mssa^^E a»ea. nja/n. 9H§#s 
^asfe #oi aa« aEUHfe wsa rgb ^ ^21 saBs^ na^aiMe aaufe msw im^m 
21=121=1 2=1= a=i¥i s a^#a a& h M 21^ ^aea. 01 2 011 asH ^s #oisag s ms 
flt^^cnacK'^ a^'on a^^ae aoi. sai^ §011 ^ a^e 

4 2io H£ gBH »S£3h fflEI 2| SI ¥2IM2| ^§01 §0|8MI 9U. SE. a^UIOII 0|2t 

fe as a^2i a^ afe a^&oi ^xHsra si^a t-v^^oii 3H5a(wsHi4)s ¥oisfe 2E 

a. Hf^i 0HHil31l StHSJH ^IIS^OI feS SAP! 3^«iaa. 

s ttsoii 2iwa #s!2i i&sssa aaiSEisi #assi asasss naiaoi ^ggoj gg^a^ 
si ^jAiift ^ si°hs aa ^1^31 si^» &m 4 aa. 

e 22011 £eai& u\s\ aoi , sga^O) » 5i4,a^(4)oii g^e a^(oim, g^a a^oiEi = ea)s 
Afgsi-fe s^oiife tat 85 sAiafe g^oi ais as a^M £8Ai3i MSffO. oi g^a a 
=s ahs aaa e»si ^iaa^¥« 2fea. aaAi es§ 9^ Aa Bon/Hfe a^oi as asi 
^sdi- a^afe 2°s¥9 s= am on ah sf^oi ^iHiia. s asa aoi a^#s ?awfe a= 

= MOIOHAH m^0\ as S9LH2I A ¥?I0|| 2101 AIE a^Elfe a?IIM3E2| S&S A|S 0= 

□s »aho, ojjgi^ eQh sa^oia. a, m^ssi mm ^aispi ?i§hai, ^ M^oHsaj^s ssa 
fe ¥^21 5,^1 spi ?ishai, oiiaai a^asaoii earn g-^oiife s^^oi as a^a g^ 
3iaa ^s a^s Afgshfe soi tint*! cm. aa ai^eMife g^^si »oife 10" oilhs sa. 

5§a= qj ifrta^oii s¥ g^a a^e Aigsife a^oiife ^^fiAisa ®±m sasife a^a 
iijSAiga »^on ssafe a^a #=^slie bj\\ §fe 201 uufsi^a. 

s tgg ¥aaa °"seai&xioii etsEixi am. £i¥S¥92i &jai#s sj-ai-spi as biai-¥ 

• 2S, £¥1 BfA^2| eijSHAISxIOME Algl 4= Sia. 

5 ffiSOII 2|5hS a**HS| &±H. 23H?ffl, 1, 2|2|2| =3011 a El- AH a&U 5 ?! a^tLR. 

qj a =x ¥W | )0 | ^ S cf = g ¥ o| a = £c fe a=^a ssai?i, a^a-oii 4:8*21 a^iigaa a 
a. s±2\ a^xHs. ssAii^^a eoii si«h ti^a^a sea^a sin=, jisse 
^ asjfl ass oiss aaitt a^-sa gs3i a?@a. onacn ^21 amoiife a^a g^ztsi 
m§s ¥aAiaa. uph^iw ?isnAHfe a^e i^mfe hsmi^oiiah as afe a°s a 4^ 
xh^=s fiseffe 201 ¥aan, nam a^LRS aa 3^1 sie^ umm sa. a&, e>^§3 
ms sisiuHfe aisHSAy^oiiAi 3is ¥a?ii » ¥ ^fe a^¥M2i m§oi ¥a£i2, a^a^s 
§a eie^ fissfH tel. aa. s ttaoii aas §ena uiamoi ^3ti°i »sei ch^^eis 
m ¥ sia. 

oim, s sssi bh&5i& ^iaioiib Est ssaoi #mi§pi «a»a. 

<^A|0|| 1> 

S ^A|0||2| 2!jSHAISx|£| 2¥« E 1a gy £ IbOil aatia. 
01 3x|2| MIS^Aia §3011 SSBQ. 

¥a ¥S3ia(D^oii &¥oib §2i aaxHs oi¥o)a ats a^an, ^oia efe MEiasuM ¥M 
asa(em aaeta. asoii. a ?ioii isskeaisw sd§ aaeia. heih a-si §°s oi¥a 
3q fe aE«|Afla^xK7)a, g#ama(5)a a^saoi oiEiiopiB(ia)oi awaa. g^sdisjs 
¥Aiama(6)a sasw a^oife ea caws oi¥oia eia aayaoi aasa. 

ssa^O) a a^a^(4)s itos oi¥0)a ¥S£aaf mmu\% §21 aawis oi¥aa efa 
5i4 h a°s iHaysife soil asH assa. 
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as 321 ¥S5ied)2i aaoiia ^^aaiSEi(8r), MNaasEKSg), s*!ijE-ii!Ei(8b) u m^dh^ 
^oopf £321 S3£ia, cn»3ie(ib)oi aoiaa. 

(HBOOPIBda) 91 Plff3IB(1b)0llte 8 3IO AfOKHI UlSfe e!j3S(2)2| °»3Sas| HHilS 31AI3I 
31 fltt #E|0|OIE §°S OI¥Oia BH»^(9a) U (9b)OI S3aa. HHIWOa) * (9b)0tlfe «| 
3S(2)tH01l e«S2| S^IHHSSfl* £S2| K|2§ 33AI3PI ?ia xHEia 01*0130. 

oist aoi asa waiopiBOa) a raspiaobjs £321 zmm tmifstOa) 91 (»>pi- a 

3H 001 AHS. CHimEif UHxISiCK 

S#S| J|B(1a) 91 (1b)2| 4S¥b, gf 3IB AhOlOl S3£lb §a¥0)| s"3S 3FSJSPI flfi JH 1 ^ 

5 39I2I8HI iSacf. 0| ;>H¥¥E¥E| bifida) 91 (1b)2| AK)|0|| sij^S ^m\0\ a!SS(2)i S3 

6 oi ^h?¥s sxiaa. eiisoiife »°i sagoiirss sfe sxieims e^aoi Mgaa. 

B*£»±fl«±*K7)te ^AWsa(6)°S¥92| asoil 2|§H S-SHJlOISCh e*£»£flXI£»(7)3l- 

gog m±E^W2\ 93as<a(6)oi aa3°s i^ga, ais assfe a^as sscfe 
a±a^(4)]2f sea^(3)a2i ahoi chi aaoi ei^aa. 012 on sish & a^ moioii S3a salon 21 

oH 2H3S(2)2| aiSfi^SI UHSOI HSfSIIl, 2f 5*4:21 101 El H, Sl-301 SAISCf. 

e ^AioiioiiAife e is ssa^(3a)si- a^a^(4a)°s ?3£ife jsr«koi», a^a a ei- aa) 9J 
ssasfOb) es (3c)a ii4:a^(4b)o^ ?3£ife a^#(oi§K a^a be* aam oisfsi ±t 1011 
uemjie* ^smaa. ssa^(3a)s* &^a^(4a)2i ^(w,)s sea^Ob) si (3o)a 
s^a^(4b)2i =(w 2 )aa£ aai o, c-moi ssa^(3a)j» »^a^(4a)a2i a^d,)« 
sea^Ob) se{= (3c)a »±a^(4b)j»2i a^(i 2 )MaE aai nmci. 
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a^s A qj B0 )| fe gAj-oi p-s aaisaa a3aa. me, ssa^Obja- n-^a^(4b)°^ 01 
¥oia a^aoiiE a^a a sj bsj as a^sa S3£Iehi oi^oiaa. 

= a^Mj- Aa aoi a^a^ ii a^oi ESsOii ds saiei^ nasas aa gr a^ Anions 
a|.a^ 3iada) ai db)°i se on aae saapi- «3aa. nam, ^aoii chshah a^a^ as 
a^^s mt o\y\ se jibhoii 4^21 3soi 3ch3°s aai aa. ^si, a^a bsi- aoi 
a^a^ si a^^oi 2? ^aaciE s^ffsi 3^01 s himm xi-xismi ao. 

aaig2i etjSMife a s$oi a ai 21 hi a 011 aa tsss aa^ bH&tm. aiss(2)2i a^a boii 

CH§e 9^0||AHfe, S!i3^XF2| CH¥^0| S^2| ^¥2fe SEI a ^0| UIBHogifig ^Aha & 

I2s uHsea. a oh soil a^a bsi 9^011 sich/h ^3e as s^2i g¥£hs a-e gftf3s u 
EfUicK qjeuh, a^a B21 s«e a=a asi s^2i aaafe as a3sa^3(^, as ^21 m 
3)§ aauaii aa. 

e 2oii 3s°^¥ei s»s g¥2i a^a a si a^a bsi ws&tm&m ^ uo-ma. oims a 

^a A2| S«0|| 2ACH AH 550nm 3E2| Iig°l E|a¥2«0| SOIXIE^ ?I3» An-d(An£ 5!j32| 
saSA. dfe £3S 3¥2| OilOia. 01 satSKMIAHfe a^a BSI S^OIIAIfe 480nm 3E2| u\ 

soiiah ni3¥as§ aataa. 0121- 301 a^a a^a^oi h¥ ahs as a^a asi <s^ik a^ 
a bsi s^oiiAHfe ^^asi, «ai, ^3xns ssi saoi aasi ssskxe ajss ms as s-s=3 
s aamn, ^ h si s«s ^aswsi aataa. 

013a aoi ?3oi as a^as a=a-Ai^ afss^ aoii sish ahssi s^oiiai a-asi-fe a,^s 3iH 
m 4= sua. aaAi, ars»si m\m aa sf^oi ^a, inoi ^ssaisxi* ^s 301 ^p 
kaai aa. 

EE, a^aoii eias^ae §21 ¥ssax« ms^s a^oi xmsfe s^e saismhs gss 
»i»si 3inoii aa sa3oia. 

a^a^s ea 3¥oiife 9^ aioi <hi aagfe aaisi se^i- aai a^i hhsoii aaa ^301 a^sf 
ai aa. a^a boii sish aiss^a i^tfe §21121 ?3a a^a aou chss ai 3 ski- 
si ge^Eoii uisfoi |bq. a=a a s Ba sia a^on/dfe a^a aoii sish e^sfe aissw 
b a^sasfe a^a bsi ^3^^011 ¥#§fe ^s* aa aa. aaAH, a^a a si b^p sjh» 
a^a Aa a^a Basi easia =?g(o\mo\, a^a^oi 7m, a^oi sp)si a^aam 
ss§ib s^oii uisfoi a^gsoi akaai aa. 

EE, s±s\ ai-oisou aa a^a Aa a^a bsi ^si him* si^ifsfH^M-i #a?3oii uisioi ph? 
e§ aai tfaisfe a 01 a^aai a a. 

<^A|0|| 2> 

S ^AIOIISI °«3SA|3x|S| 2¥1 E 3aCHI aatna. 0iSII0PIB(1a)S tiAIOII 1S| 113*31 

aa, ai»3iB(ib)2i oiEiiopiB(ia)oii cHsshte ^si sons oi»a^(i4)pi isxiacfl aa. 
ai9a^(i4)si a^is ssa^(3)si a?ia sswa. cH»a^d4)s 93asa(5) u ssa^o) 
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on 2|3| aiswfe ?ixioii uhseioi aa. 

s sxion/dfe e#2i a^a, ^ s«a^(3)j» s^a^(4)°i moichi -aapi- ggsa saioii oi»a 
^(i4)a a^a^(4)°i moioiie saw a^ao. e 3b as £ 3coii eais wsa aoi, ssa^om 

»4:a^(4)°l MOIOil ggElte S3II2I si! El tmtfES tfth aoil CHSHM OI»a^(14)j» ai± 

a^(4)°i Ahoi oil sssife aaisi hieh= e«as(2)a seat as ^, S88°s sea. 

aaAi. a^a A(ssa^(3a)3f a^a^(4a))oii cuss s^a, Btssa^Obja 
a^a^(4b))oii tnmrn s^ohah^ 333011 s^sife mns\ ss^ gem gaaa. ma ah. 

A Si B01I 2|2| CUSS g^OIIAHfe (2)g°l 5ij§g AHS as IfSgS UEI-tHCK DJEfAl, 0| gf 

9«0|| £S3 ^S AHS &4HSa. 

<«A|0|| 3> 

£ #A|01IO)|AHfe ^ Al Oil 13» SSff aai MSM SBIHAIOII MCf a^fi 3^#£l 3H30II 38HAI 

&sea. 

E 1j» Sttfi =?«2| S£0ll SICHAH, S 20II UEftB U)2f SOI 3^(3) Si (4)2| ^ Si 3^21^01 AH 

s as a^s- c, o i Ei msskh a±« fli^om, a t-v*&* sAhmaa. 









c 


4 


8 


D 


6 


6 


E 


8 


4 



n sat £ 4011 aataa. Ea°s¥Ei hi-sf s-oi 3^ e{= a^sRoi a asm, t-v^s 
01 3}i H»»a. oias sr^ sEfe: s^zrsi eaoii sigh 3^ ai-oioii s&eu= aaisi ss:n a 
sspi mgoia. 

e 5011 EAie dha soi, s^zroi §s srs- fz\ s^zroi ys a^s saa^mon sxh 

8)S. SteEMNOHAIte HS SAIEIE^ 0H3Ei£ T-V^4)f aatlCK = , §81S}£UI0| 

a^zRoi AHs as ^4-21 s=?&s sxhapihsmi a^£i i-vm&m nmm 4 aa. 012011 °ish 
£sh= a 01 h^smi aa. 

ma/d. 8&01 as ^4=21 a=&oi s^ete si^^oii °ish ^ wa°i #ue a y^gs as 
m 4= as, gts ^ xhs^oi oushaisxpi- tiea 4= 21a. 

oiiacn, e 6011 eais dia aoi, sai^i eoii a^°i =?&o\ as m±m Ahssa. esi a^^i ™ 

<yjSA|g2| IfriLOIIAHfe as AS 2| 33SaE 3^21^01 ^3 3^^01 IQ. ESg g&2| ^^SAI 
S2| ll-^OIIAHfe §11 Si- £141 Oil AHS 3^21^0ia 3^^0| as ^4=#2I 3^^0| HHxIEIOI Sia. 

e, tat ses^O) si ^M3s3(6)s sai oil t^s aoia. 

E, fe^lSI 3^(3) Si (4)0)1 £?l 3^# AI-gSI-HSW AIOR^OII 2|S s}^S XHS"tt 4= SiP. 

ss, fe^m irs £?i tun smssaisxioii Mmnm sa s^^oia. ae.^°£ BiAfs 

5»§SAI9x|S) g^, #01 2E ^EHfiEH« eWHS aE-|lEH°| ¥2fMSl ^§01 CHSa. 

s koi saa^uioii as 3^zi^oia s^^oi as v?w sahapis ^ ^ahaoiiAH 
H^si MJ\\m ^ aa. aaAH, s tag on °ism heisi ^^e a ?an ^sepi »se 
3^1 aa. 

s arss eiMs ^isais-xioh sss soii» e 7a a e 7boii aaaa. 01 ^laAis-xioiiAHfe ch 

5||0PIB(1a)°l 2H§S(2)0|I CHSf§fe =£| HBOII HJAIV(15)3|- SS30H 2ICK &AJ¥(15)te tt^tfSI 
M^¥(15a)^ yMSt(15b)HS =?&&Q. M^¥(15a)fe BhAWte #S 3&AI2J 33 CHI SIOIAH 011301, 
¥S4^AlS OI¥OHA|fe S|S S«6f £0)3 af£| 4fHS ESE|£3E|-E| 0|| °|8H 3KB SUN 9«» 
Ch M^¥(15a)S gSff ¥, ^ h ¥Dlfe, S §£| 3BIA^ 5^2S 0l¥O)Alfe S|S £§S| 

a a mot. aAWi5b)» sta. oi ej-M¥(i5)oii eish xis^oi an, aioroi ys ajsaAi 
&xi« 4= aa. 

E, lf£3^(4) Si Se3^(3)S Em B^A^8^fe ^IkM 3>fe a^OICHE #a. 

9iM¥°i s eh sj Mtm±*= m\ essife as oma §xi°i g§» 4- aa. 

<^A|01l 4> 

S ^AlOIIOIIAHfe AHS 9&0I as S#3^2f »£3^2S OI¥CHX|fe a^»S AhStSffe &H2I fflOll 

oil aeHAH «sea. 01 s-as ^§1 a&i^si ^ xhi chi sssia. 

S ^AlOIIOIIAHfe SS3^a »£3^0IIAH 3^=M H&APIESMI gf 3^ AI-OIOII S^EIfe 331^3 
21 CHS^S ?H3Sa. 

s ^aioii°i 5h§sais-x|£| m±m e 8a si e 8bCHS aatHa. 

S 3X1 Oil AH te SS3^(3)a 114:3^(4)01 as S°S S^EIOH a°ES, Se3^(3)°S¥EH 9«§ 
#(2)WA|°I ^Eliz: Sf4:3^(4)ES¥EH 21|§IS(2)^X|2| ^E|& EfSa. QJEI-AH , »±3^(4)a 
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a=( 3 )2i moioii s^a^ asife 3=aa oiiacii 3noiM»sa(ina ¥i. aa, aa#, a? 

«2| » Ol S2I SSfS BteCK BEM. E 20aOII UEMJIb §EHa ™§SAI§x|(OI5!S UlUOfl 101ft 
BD)9 SOI ffl-£aa(4)a *0I §§2^(3)9 E 20b0]| UEftS aa SOI, 

5l±aa(4)a gSaa(3)a AhOIOII SSB^ a 3)1 21 MSfe ^§iH^!°S HAISfe gf aaa 

sjog §K )) HICHSSS 0I3!S 12^(11) §J (12)011 °|SH a3|g*aa aaa SBh^ti 

on o| eo . sga =(3) esa a^aa(4) eaa a a e/ai a 3110011*14= naa^ a3iia es^i hi 
chsoih a3|g<a se(S}. a 31 21 h^d^i- aaa. dej-ai , &^aa(4)a aeaa(3)a aoi4= 
aaoi aa 3 as #ehs an, shis(2)lhoiiai oissaoi aoiuAi aaoi mma. 

bemh. s 4!AiotioiiAHfe ssa^(3)°£¥Ei 2H§)#(2)wxi°i >iEi(ae§a ¥»il)3|- §f^a^(4)°S 
¥9 9H§s(2)snia aEistas ass asaaom aia^(4)so£ i^i whsmi. 01 a3iia 
ss(^, a^i^aa nam aa chsoii 3ia3ii so. 

m e 8aoii eais aa as aamxia g^ont. ssaa(3)a esinia^wa eaa as 
#H§a3iioiiAis a^i^aa saoi chses an. ss, ssaa(3)a aaa a^a^(4)a aa 
a a as/ ^§311 a 011 ah a a?i^a BE(a3tia &e)e 3ia tisaw aoi, aias(2)oy aioiAH oie 
saoi soma o\mD\\ ao. bbiai, Ansa ^01 aaa aaaa aga ssa uihwoi aaa sj 
Alias soi aasMi @ a. 

§§, gaaa aa, si- 4: ma aaaa m\ aa siaa aa^s bbhihs oie ^a #*3ii as3i- 
te Aiiaaxi at a. 

<-AI AIOH 5> 

s aAioiioiiAHfe aAioii 4a sasmi aaa^a sjsi» aa, aaaaLHoii ahs 501 as 
asaaa axias son asH aaaoii nas a 311 a oiggs 3naas mm &wm asaa. 

aaaoii aaas a 311 si asa mamas aAioii 4011 ah aAiai a oiaa saoii aaaoiE aaa 

Q. 

a^asaa aigs aaoii g^ama(5)oi dHxiaoi a°ss saasa(5)a aaa saa a3i 
aa. 01 sas aaaa(4)°sa gj^ama a?pi aa^a ra^f asfoi aa. 

q^oi sf^a^(4)a sea^(3)a niioi4»^ 3^1 aa, s^ea¥a a^ Moioiife »4^ei¥(g 
^ama(5) ea)a a^ moioii umnm aasiss a^Pf a^as^ a^g&^si a^ Moia a 

= |0§i arxi ^fe $±011 2iO] AHE E 21a0|| EAIS SOI SflS ^a HI 51 

on'2oiiAife e 2iboii EAie Ufa aoi, a^ Ahoi chi Hiasa a^iigE^ i^aia. 

s aAioiia 5H§aAi9xia m±m e 9a a e gboii mma. s ajSHAissoiAife s^ama(5) 
oil a^e ^3)i whsjw s^asa(5)oi eHgs(2)oii oixife ssrs 2j«i»a. ss. am 3° 
s s ^ Ah0 |oj a^aE^ g§w afe a^#&¥a a^^ ^m^i sfe soil a§H MoioiiAHa 
asia-Ea soiai Ais&a. 

e, hhxi. xh^. a?i soil a§H a^a si^e a=a. mft/d. oims ^isi saaxi atfea. 

& 6i ai on a aoi, eai^uioii sioiai as a^a- ^oi qe a^e Mstsi-fe sas aAioii 4oiiah 
imm mst ssa^si =e m^a^a ^a o§)ii mfe aaa sa-ma ch^ aa^oio. 

<aAioii 6> 

s aAiotioiiAife aAioii sa sasKH. i^a^a ssa^a mi oi 4=011 soi j\2im a^iia hichs^si 
^Haoii ate am mm ami ah a sua. 

s u Alexia susHAisxia &±m e 10a a! e ioboii aataa. 

s aAioiioiiAife san^uoii as a^#afe a^a^oi as a^«fs bHxieta. ^, a^sa^si 
g^Mhoi a=sh=s si^^s¥(4:4:HHa ea)a a^sa a^a^aa a^i eissw a a^soii 
ssa^ 33i2i s£i sa est 011 imn ma. 

<UMm 7> 

s aAioiioiiAife ^3ia aAioii 4~6a aas ssAm ^saAisxia aiouon sshai asea. 

s AAioiia ^ssAiaxia m±m e 11011 aataa. s ajafiAiaxioiiAite ^01 as ssa 
=(3)s Aissm. seb sava a^a^oi B¥a a^a^aas ^a. 01 a aoi, aAioii 4~6a 
aas ahs 5&AI3IHSMI sa aasios aaa a^s ^xiia 4 aa. 

<aAion 8> 

s aAioiioiiAHte aAioii 4~6a aaoii qisioi, c-moi ±w a^s a^s aiss ^ssaisxioii a«H 
ai asaa. a3i aAionoiiAife e¥ esa^o) a »^a^(4)oii siaaa a^m Mssia aa. 

s aAioiia eiissAisxia aii e 12011 aataa. 01 2H§3AiaxioiiAife mm a^¥» afe as 
aao) a a^aa(4)M Aisaa aa. 01a aoi a^a aaa ssAiaasw sa Aiotaoii aa 
zw* Aiaaan, aaoi as angsAiaxi* aaa 4= aa. 

<aAioii 9> 

s aAioiioiiAHfe asaaa ¥i a a^aaa ^wpi ahs as aaa^ aiss si on 011 asHAi as 
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ma. 

» gtS°l e!jSSAISfl£| fi¥» E 13a a E 13b0il UEHdiQ. 

S *JA|OI|0||AHg S«a^(3a) Eg (3b) 21- »±a^(4a) Eg (4b)S ?SE|g S^»(0|Sf. F 

a sa) * ssa^Oc) Eg (3d)# a^a^(4d)°s ?£Eig s^«koi». a=?# gei- sens 01 
m°i s 3oii uayj ui-sf soi ggehaa. 



[is; 



a=m 


?^(») 


mm) 






F 


10 


6 


2.000 


4 


G 


6 


10 


8.000 





om soi, a^2i *om 2.roi as gg2i sscmi, a^2i ¥IPI as a oil sishahe a^ aioi 
on gggg aj||o| g S o| aAho psQ. n-EfAH , a ssisi ^ggxpi aamg a^°i ¥i 
oil ojei-ah saaa. om soi sss^goii ahe ¥WPf as a^&oi sssig aoii °i§h ^ s^oii 
sioim ahe as nissa^s(^, sr^si m&m sioisa)* aatna. weiai, zra s^oiiah ah 

s SfAHg &iH8|g tt 4 212, AR^92| eaOII 21 » «^0| ^H, SHOI **fi ^§i± 

aisxis 2g aoi nHgsiiaa. 

chsioi u^aiei ^mj\ 2,oooA §E2i a^a f« Aigag g^ai- tnmeioi, a^s- G2i- soi ?m 

J\ 8.000AEE ¥JHg S^»S A|go|g =01 S&^E^f MQ HEl SO. 

a^& Fsi eHg^xte n^gemig a^a- gsi aigsaoii ^mmzm m »sa ^xiee a^tf f 
si g^ sjhsh= a^g oiacH. a^s- f si gsi ge^ei oiiaai an si a^oi s.oooasi *r 
»ess E^sig at^ou hi shah m^g&oi ^giaa. 

aaAH, ssf^HAioiiAHE 2§ii #xis 4* sfe n^gs°i qasAisxia sis ^ sua. 
<UA\m io> 

s ^AioiioiiAig ±m g^s°i a^s Ai-g& oil oil asHAH as&a. 
s ^ ai oil °i 9H§aAisxi2j §|4:M e 14a si e i4boii aaaa. 

ssa^(3) si a^a^ws E¥ g^s s»g ±?\ a^oia. §sa^(3)si 
gsjzKene si^a^(4)si m^iezm a=a. oil a a. sga^(3)°i s^(ei)§ is* s si 
n a±a^(4)°i g=2Ke2)s 20° s ma. s a^ ai-oi oji ah g^atoi o§g a=a=g § 
oii'aa a=a. aaAH, sag as sAiEig aims 21 011 §££jg a 311 21 aims 3(b) 011 
afe naafe a=a. sbsm ahms^ a, b, c si doii sioiah a?iiME^gs ahs a=a. aa 

A), at AH«g«2| °"§g»g AHS US ^Sfs a El LH H , 2| AHMS3S AHsL as IttSS^at^. 

»aho| 2ioi&a)s aauia. 

S ^Al Oil Oil S| ShS 41°| AHH93ES S&EIES S2I-SAI ^A|0|| 721- blJlol-OlE SCI- SjlfgES 

^Esma H38K= aoi ^hgsHaa. 

aei, g^^si xi A9(ei-e2)« naxii 31 §m, a^a^oi ^bes e ^ess ^s 
i^^i- ^asu aa. a^a^2i =bsi xioife sei-sB^aoi a »oi» sehsi-3, 

#E|51(flicker)^^2| H9JEE Site ^Ik^OI 21 a. DJEI-AH, S^2|» AGfe +10" OIS^ ofe 30| 
HI-S-^lol-CK 

sEtt, 9#asa(2)oii ims a^(s ^AioiioiiAHfe ssa^(3))si g^aioi an, mm&xm asm 
xi &s s^si asioi gcHsm, jh^soi xiasiE sia. aaAi, sgama(5)oii ?m& a^ 

2| £32| 8 £ sfjii §|2, &^2| S^2| S^2|« 31 Sfe ?«0| SCh d^sSSJO. 

<#JA|0II 11> 

S 4! AI Oil Oil AI g Hl-S-Sa^gg sjaitSIESMI RGB 2| E§Sfe H-fflSI Oil Oil S8HAI 
g ^AIOIISI 9H§HAISx|S| 2¥§ E 15a SI E 15b0|| aatHa. 

g^i *jaioiioiiai ^ses- ui2i aoi, a^zi^, a^^ Eg a^^wpi asa s^»ou i^a ais 
sg osn. a S3i-eah nistf^^s a=a. 

RGB 2| ^S| EH S E| g E 190)1 EAISt HI2I SOI , 2|2| DfS^S ?>E, fll&3££ ROI 700nm 5» 
0)1, G?[ 550nm 5SKHI. B^l 440nm gifOII ^ ni3¥j»S0l ^OHXIE^ 01 ¥01 XI SICK 

E 2011 EAlEl d12l SOI, a^L^S 10/anS S1E, ®=mm ft a=» AOII AH g 550nm §E 

si m soil ah Hia^aiioi ^oixie, a^a^s 4^m mn, ®=mm aims, e a^# boii ah g 480nm 
§£2i wsoiiah ma^ai-Moi soi a a. 

If El- AH , g^EHIEH 8g2| l|4:0||g a^# A& g&ShE^ S ?SS| S^fSS M§S12, S^fflEHl 
EH(8b)2| 5|4i0||g S^ffl- B2I gim ?^2| S = »S A|go|-B 90ISSSS tt 4 Sia. g^ 

SH ^^§aHBEI(8r)2| S^OIIE g^EaslOIIAH nia¥31M0| 700nmS EJE^ » ?«2| M 
gShB id. 

0121 soi 2| ^oii m-Ei a^^ Eg a^a^oi as E^&m Ai-gs^EEM-i gg soigmg si gs 
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ms.j\ aaaa. set, »± moiouh ^3s»2j imoi as°s ais2| &*n» 4= asm, 
ar&»2| snoii 21 e ^01 sj-a, g-soi ¥4=s 9h§saisii« £s aoi m^sMi ao. 

S ^AlOtlOII S^S S^M AtS§ta, ^21 SI Oil CHSHAH Ma S2R0ICK 
<^A|CHI 12> 

S 4IAI0II0IIAIS g^H E^m AfgSHI, RGBSI 2* 114: Dm Oil 3 3^(9)01 as a^&S 
HSJW RGB 2| «4« 23S1S SH2| 01 Oil SSHAH tfSfia. 

5 fi|A|0fl2| 8!<ijHA|&x|2| fl¥S E 16a S E 16bOII U&tHCK 

«A|0|2| a^?30|| SlOHAHte AIOROII 2|S *|EBSHfS ^^(R)0| 3h9 3CJ. gs?2Me)0| 

sijssxpf hssixi as a^¥2i a^oi g^moi, aa jw=?m\ xmnn aa. bem. 

5jA!j5l4o|| SiOHAH S^(3r0) ■ » (4r0)2| S^^(9r)S ¥^0|| Site a^(3g0) H (4g0)2| 

g=2Keo) a s ^ chi site a^Obo) a (4t>o)2i g^2{-(9b)fiasE a^ii eta. 

<4IA|0J 13> 

6 ^AionoiiAife rgbsi ^ m±o\um a^2i ^thw bsw°s*i rgb a ois sisfe sua 21 ogon 
3§hah a sea. 

S £A|0||£| 2H§SA|§XI°I 2¥i £ 17011 UatHa. 01 5b±S\ ffliSRS d#2| ^ggasai- 3 
Aj-w qj sga nmgj ¥SESS o S oi¥Oiaa. S1I4:2| ffl±a^(4bO)S ¥SEas(16b) a ¥9 
SSsll7b)°S 0l¥CH5!a. ^ll^SI ffl£a^(4g0)S ¥S£SS(16a) a ¥SaHS(17g)2S OI¥ 
(MSa. a|»±2| gHba^(4r0)te ¥@Eas(16r) SI ¥3ae!S(17r)°£ OI^OHSa. 
a^a^(4b0). (4g0) a (4r0)2| ¥llte 2|2| ¥Sae3§(17b), (17a) S (17r)2| ¥WI0|| 2|SH MO\S 

a. 

oia aoi sai^ §01 as ¥JHi2j a^s aissihsw, sai^ otaoii a^ a a^B^oi as a 
riMj-s A (.gsj ^aioii 1131 §a© s.m\ aonaa. aa/H. soisssoi ten nmEom. m^oi a 

a^OIIAH eH§SAf£l »80| aiSS AHSSI af*M« # AH Site tt 4 2i°CH, ARiUfSI Ss4 

Oil as HiM& 4 sia. 

ch^oi s ^aiohai/hs ^mm{d)m assMi sxispi ashah §eh2| ^101^ aiaoii 

(HEBOPIBda) HBOH *!xia ¥2>HICH¥XH(13m A>S8HQ Sia. 0| ¥MOI¥XH(13)S oilmen ¥S 

aasd7b). (i7o) a (mm sae xhss oi^chaih, ¥sas#(i7b), d7g) a d7r)« sam 

fe HSAI^OU SiOHAH, gAIOII CH ai OPI E.K 1a) ^ CHI S^Sa. 

0| ^D|aiOI¥JH( 13)011 2ISH ^ffllO|AH« A1§§1XI MiS(d)S »l CH « 4 2i°HS ^D||0|A|2| #V 

fi oii 2i e ssEfiMsi uma ^bioiaiei oi^ohi his s §21 K*yoi st^ni gn, ussa^Moin 
ees a^^oi 9«ssaisxi« ^fe 501 jHsSijii aa. 

^31 21- as ¥1X1I0|¥XHS E 18011 EAIS aoi. CH93ia(1b)0|| S^SfOlE WQ. 3 9*. Oil 

m^ohs^!^(io)2| §as xhss oi^oiaiii, M^ons^i^do)a axus s^aa. 



mssi mm 

s ^go| oH§ SA | SX | fe soi ssoi tea. a#oi ^n, ai oi:2i-oi an, §aoi n^&i sa« as 
a. 



#7; s^-e/ ar-sy 

1 

sea^, si^a^ a siexi^^ixi^api hhxis §1^21 
^Ai-asaa, 

a^a^oii tin s^sis 94iasaa, 
uj\ ^421 a^, #^1 ^Aiasa a ^1 s^a^aoi saoi hh xisi oiaiopiem, 

oiaiopiBa oisfcioi HHxia onr^iea, 
&ui cHsiiopiB a 6Pi ch^iboi ins s«iii ?yi§m, 

1S21 gsa^a ^31 sf^a^°s ?^gs a^^si ^oie si a ss a^2i ^ioie mas 
aiat as a^.sEs a^as as as ssiihaisxi. 

m^m 2 

m moii sichaj , uj\ a^»§2i ^ohe mas ssa^a a^a^asi b^oi as a^ 
as ^g°s ms ^ihaisxi. 

s^s 3 

xn 18011 9J0UH. #3i a=»s2i 30HE mas »3i 5sa^°i = as uj\ a^a^a =01 as 
a=Si»fe as as ms ^ssaisxi. 
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s?9 4 

m 19011 aicHAH, #31 a^»g2i ^iche §wb #31 ssa^°i ¥i s= #3i si^a^si 
qb a^afe we as §fe ^ssaisxi. 

§?9 5 

XII 49011 2JCHA) , #3| £te 4PI th^a^OI ¥S!£1x1l£ OI^OIS S §1 #31 S2| SSi 

nw»b ^s^aais oi^cHxife =?m\^ as ^s°i sfe ^ssaisxi. 
m=?m 6 

391 50011 21 CM, #31 2!j§g2| ¥M« HICH8PI flfi ¥1X||01¥XH« E9 ¥HISHQ. #31 ¥1X||01¥ 
XH^h #31 ¥§13x1^ OI¥<HXIte §1 S£§fe HS All ±011 WOJAH SAIOII a££! 3S1 
»te 2H§HA|§-X|. 

xii mon si oi ah , #31 sea^°i ^01 #31 n±a^°i mns= as a§ sife ^hhais 

xl. 

8 

xhi 19011 9Xo\m, #3i sea^si ^zm^ #3i si±a^°i ¥i2fe as 3i §fe ^ssai 

§x|. 

9 

XII 19011 SI CM A| , #3| 3S #31 sl^a^S S¥ g^¥« 3*3, 30iE »U2| £R£ 

±IH°I DIM #3| g^¥S| g=a+2| 33|3f CIE as ^S2£ §15= aniHAISXI. 

a^s 10 

X-ll ggoy S1CHAH. #31 S#£!SiJ0|| S^^l §=ats DIE a^°l 1I 3 4MQ as ^§2 
S¥9 11 

m 99-011 aoi/d. #31 a^ moiohah #31 a^°i 3=2*21 »oi3i 10° oilh&j as °a 

§2AI#x|. 
S?f 12 

xii moil hoi/h. sssMiUisi #31 aioichi #31 a#si xiopi 2tfe as §fe ^ 

gsAisxi. 

m=?m 13 

xii 129011 siou-i, #^i s#°i xfoiM tfssesMi, #31 a^aoii #iisi±m°i as a^#oii 
ate aassafe a#oi as S3nss» assi^ as §fe ^ssaisxi. 

m=?m 14 

xii 129011 s(ch ah , #3i a#si xioi« asmesMi. #31 a^#oii a^cife sjissssi aisias 3H 
asfe as ^§°s sfe etjiaAisxi. 

m=?m 15 

XII 129-OH &0UH, #31 a#2l XIOIB £S8>H£M|, #31 3^9011 S»&2| ^MS ^SIS Sfe 3311 

s a^mfe as ^§°£ sife ^ssai&xi. 

S¥lf 16 

xii moil siouh, ak>ioii #3i a #21 no\j\ as m$= 2i«aaAi#xi. 

m=?m 17 

XI IBS-OB 21 01 AH. SAW omoil a^ Sfe #3| a^#°l S#0| QE 31 ^3°£ Sfe 2!|SHA|# 
xl. 

18 

XII 179011 &01AH, feh^i aAhoj W0 |» £!SI»H£W. SAWS ySiefb 5!S ^S2S 5fe s?§H 
A|#x|. 

1?S 19 

XII 179011 910\M, #31 a#°l XtOI* fiSSIHSMI, #31 sh§S°I SS¥W#S XllOIShfe 5!S ^ 
§2S §fe 2!j§SA|#Xl. 

9^9 20 
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aiSHAISfl. 
S=?» 21 

»i i»oii ssoiAH, #ui a^»esi ^oie §m-te s^si = e*t &;>i ssa^ #3i s^a^asi 

LROI OiaiOPiea £P| CH»3IBa2| LRa S58MU Efe sfS 31i ^325 Sfb «|Si£ 
AIS3CI. 

S^S 22 

9SAI3XI. 
23 

fll 19M SICHAH, £I¥S¥E|£| gjAt38 BWI-8PI ¥IS &M¥M 34 S ^§°5 §fe 2!j!HAI& 
XI. 

24 

XHI 19011 aiCHAH, CHiPIB&OII as S^M ?ie 338 ^S°S Sfe SjSSAISxI. 
25 

AISxI. 
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